An analysis was performed of 2,168 consecutive stroke patients who were examined by computed tomography and entered into a hospital-based stroke registry in Akita Prefecture, Japan. The occurrence of cerebral hemorrhage, cerebral infarction, and subarachnoid hemorrhage was 30, 55, and 14%, respectively. Age-specific rates of subarachnoid hemorrhage were higher in women than men; other types of stroke showed a preponderance in men. Total strokes increased in the winter; this seasonal difference was confined to cerebral hemorrhage. Putaminal hemorrhages predominated in the younger age groups; thalamic hemorrhage and cerebellar hemorrhage were predominant in the older age groups. The increased accuracy of the diagnosis of stroke subtypes by the use of computed tomography in this study is in contrast to other community-based epldemiologic studies that have relied solely on clinical diagnosis. This increased accuracy is seen to be the reason that new ratios of stroke subtype incidence have been identified. (Stroke 1987;18:402-406) T HE World Health Organization coordinated a collaborative study of stroke incidence in 17 centers from developing and developed countries between 1971 and 1974.' The Japanese centers participating were found to have the highest age-adjusted stroke incidence rates of the 17 centers in the study. Among all these centers, Akita, Japan showed the highest incidence rate for stroke. In epidemiologic studies, diagnosis of stroke is usually based on clinical judgment. The accuracy of clinical diagnoses is known to be rather high, 23 but misdiagnosis can reach 20-30% 4 in pathologic subtypes of stroke (i.e., cerebral hemorrhage, cerebral infarction, and subarachnoid hemorrhage, SAH). Because misdiagnosis of subtypes distorts the results in epidemiologic studies of stroke and because computed tomography (CT) provides highly accurate diagnoses, 5 the Akita medical community has confirmed most stroke patients in recent years by CT, and since 1983 has set up a hospitalbased stroke registry of patients confirmed by CT. This paper analyzes the diagnoses in the stroke registry in Akita and compares them with the results of previous community-based epidemiologic studies of the subtypes of stroke.
tutes using CT in Akita Prefecture, participated. Stroke was defined as the onset of rapidly developing clinical signs of focal or global disturbance of cerebral function, lasting more than 24 hours or leading to death, with no apparent cause other than a vascular origin. Recurring attacks were included. All cases were examined using CT within 3 weeks of the onset. Strokes were subclassified by CT findings combined with other information. In CT the diagnostic criterion for cerebral hemorrhage was the presence of a highdensity area in the brain and/or ventricle. Cerebral infarction was judged by the presence of a low-density area in the brain that changed density over repeated CT examinations, or in which the anatomic lesion matched the clinical symptoms. SAH was judged by the presence of an area of high density in the subarachnoid space. In those cases with normal CT findings, SAH was distinguished from cerebral infarction by lumbar puncture.
Results
Two thousand one hundred sixty-eight cases were registered during the study period (Table 1) . Six hundred sixty-two cases (30%) were diagnosed as cerebral hemorrhage, 1,200 cases (55%) as cerebral infarction, and 306 cases (14%) as SAH.
The subtype ratio by decade is shown in Figure 1 . The mean age for cases of cerebral hemorrhage, cerebral infarction, and SAH was 63.0, 67.1, and 58.3 years, respectively. There is a tendency for the rate of SAH to be greater in the younger age groups and for cerebral infarction to increase in the older groups. Cerebral hemorrhage was at its highest rate among all strokes in the fifth decade.
Sixty percent of all strokes occurred in men. Fifty- nine percent of cerebral hemorrhages and 65% of cerebral infarctions occurred in men, while 61% of SAHs occurred in women. To view the actual ratios existing between the subject's sex and the occurrence of stroke, it is necessary to adjust the sample population of the prefecture by age and sex. The number of men and women in each decade was different in Akita in 1980 ( Table 2 ). The results of calculating the annual stroke rates for each decade and for each sex are shown in Table 3 . For all age groups men have higher rates than women for cerebral hemorrhage and infarction. In the older age groups (>60 years) women showed higher rates for SAH.
Seasonal Differences
In the first year of this study registered cases were divided into the four seasons, and these seasonal differences were compared (Table 4) . Total cases increased significantly in the winter and decreased in the summer. This seasonal difference was most apparent for cerebral hemorrhage, while cerebral infarction and SAH showed no significant seasonal differences. 
Clinical Picture
The extent of neurologic signs completed within 5 minutes in cerebral hemorrhage, cerebral infarction, and SAH was 81, 21, and 62%, respectively. Cerebral infarction tended to run a slow, progressive course clinically, with 38% of these cases changing symptoms to some extent over the 6 hours following the onset.
Forty-two percent of cerebral hemorrhage cases, 71% of cerebral infarction cases, and 45% of SAH cases were fully conscious during the acute stage. On the other hand, 11, 1.4, and 15% of patients with cerebral hemorrhage, infarction, and SAH, respectively, were comatose in the acute stage. Eighty-one, 85, and 27% of patients with cerebral hemorrhage, cerebral infarction, and SAH, respectively, had motor palsy. Cerebral hemorrhage resembled SAH in its effect on level of consciousness and resembled cerebral infarction with respect to motor palsy.
Location of Cerebral Hemorrhage on CT
In 88% (585 patients) of the 662 cases of cerebral hemorrhage, the hematoma was supratentorial. Putaminal hemorrhage was the most frequent, experienced by 38% of the patients. Thalamic hemorrhage and combined types were found in 27 and 11%, respectively. The putamen and the thalamus were the most common regions for cerebral hemorrhage, with about three-fourths of all hemorrhages occurring in this area ( Figure 2 ). Correlation of mean age and the region of the hematoma is shown in Table 5 . The mean age of patients with thalamic hemorrhage and cerebellar hemorrhage was significantly higher than in patients with putaminal hemorrhage. 
Cerebral Infarction
In 255 of the 1,200 patients (21.3%) experiencing cerebral infarction the region could not be found by CT. Most patients with infarction had the lesion in the territory of the middle cerebral artery (MCA), including the perforating arteries ( Figure 3) . Infarction of the superficial branch of the MCA territory made up 28%, and lacunar infarction of the basal ganglia or the thalamus made up 24% of the total. Cerebral infarcts of the anterior cerebral artery, posterior cerebral artery, cerebellum, and pons were 2-4% of the total in each region. Multiple infarcts in these vascular territories totaled 14% overall.
Sites of Ruptured Aneurysms
Two hundred sixty-three of the 306 SAH patients (86%) were confirmed as having ruptured aneurysms by angiography and operation. MCA aneurysms were most common (36% of the total); those of the internal carotid artery and the anterior communicating artery comprised 24 and 22% of the total, respectively (Figure 4) . percent of all cases under the age of 70 and 38% over the age of 70 were confirmed by CT ( Table 6 ).
The annual stroke incidence in Akita was compared with the annual stroke incidence in the community of Shibata. Shibata is known to have an environment and a stroke mortality comparable with that of Akita. The results of the Akita hospital-based incidence level studies resemble the community-based stroke incidence levels in Shibata 4 ( Table 7 ). The Akita hospitalbased monitoring method was more efficient, as accurate as, and less expensive than the Shibata community-based registry.
Previous studies in Japan, which compared clinical judgment with autopsy or CT diagnosis, indicated a correct diagnosis in 66-86% of cerebral hemorrhage, 82-85% of cerebral infarct, and 79-90% of SAH cases.
2AJ ' 9 However, without CT scanning false results occur in the diagnosis of subtypes. 3 Most community-based epidemiologic studies have confirmed that cerebral infarctions are male preponderant and SAH are female preponderant. 10 In our study, 60% of SAH occurred in women, and the agespecific rates were higher in women as well. This Discussion It is easy to understand that differences in the definition of stroke, the methods of case ascertainment, and the confirmation of diagnoses could result in a wide variation in epidemiologic results. According to the report by the stroke prevention program in Akita Prefecture, 259 cases were registered as stroke victims in 1983. 6 In total an average of 60% of all cases were confirmed by CT as having had a stroke. Eighty-one paralleled the results of previous studies."" 13 These age-specific results denied the conclusion that the excess of women in the studies simply reflects their greater numbers in the older age groups. 14 According to the cooperative study of intracranial aneurysms and subarachnoid hemorrhage, aneurysmal SAH occurs predominantly in women over the age of 50 in a ratio that rises steeply with increasing age. Aneurysmal SAH occurs predominantly in men below age 40, l3 exhibits a maximum male preponderance below age 20, and gradually diminishes to an equal sex incidence in the fifth decade. Previous Japanese studies showed that 83% of SAH cases were in the < 60-year age groups. l617 Our study showed only 54% in the <60-year groups.
Seasonal variations in the occurrence of cerebrovascular diseases were noted as far back as the 19th century. 1819 According to a recent report from Australia (in the southern hemisphere and with reversed seasons by comparison with Japan), stroke incidence is in- creased in winter. The Australian study suggested that low temperature was related to stroke. 20 Our study revealed that only cerebral hemorrhage had significant seasonal variability. According to one report in the United States, the greatest number of cases of spontaneous intracerebral hemorrhage consistently occurred during January and February. 21 It is well known that poor control of hypertension causes cerebral hemorrhage. 22 " 24 It may be speculated that control of hypertension in the local community decreases in winter because of delays in the therapy of outpatients during adverse weather conditions. CT scanning will detect small hematomas and give their correct anatomic location. 23 Prior to its introduction, these lesions may have been misdiagnosed and categorized as cerebral infarction by purely clinical criteria. Age-specific characteristics were revealed in each of the anatomic sites of cerebral hemorrhage. Hemorrhages of the putamen and thalamus seem to be Akita, 1983 Akita, -1984 Shibata, 1976 Shibata, -1978 very similar, but putaminal hemorrhages predominate in the younger and thalamic hemorrhages in the older age groups. Cerebellar hemorrhage has the same age incidence as thalamic hemorrhage. The cause of this age preponderance in cerebral hemorrhage remains unknown. It may be speculated that, as people live longer, hemorrhages of the thalamus and the cerebellum will increase.
